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@ Ink tank and ink jet recording apparatus having the ink Unk. 

(g) A waste ink tank for containing waste Ink in an Ink jet 
recording apparatus comprising an opening provided in the 
waste ink tank, for introducing the waste ink Into the Ink tank, an 
ink absorbing member disposed in the waste ink tank, and a 
volume expanding member arranged in contact with a predeter- 
mined position of the Ink absorbing member, the volume 
expanding member expanding due to absorption of Ink and 
having a coefficient of volumetric expansion higher than that of 
the ink absorbing member. 
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Description 



Ink Tank and Ink Jet Recording Apparatus Having the Ink Tank 



BACKGROUND OF THE iNVENTION 

5 

Field of the Invention 

Tiiis invention relates to an ink jet recording 
apparatus, and more partlcutariy. it relates to an ink 
Jet recording apparatus having a mechanism for 
detecting an amount of Ink in an Ink tank in which ink 10 
is stored. 

Related Background Art 

First of all, a conventional Inkjet recording head of 
a kind having an Ink tank used as an exhaust ink tank 16 
will be explained, in the conventional ink jet 
recording apparatus of this kind, Ink discharging 
openings of recording heads would be clogged or 
jammed due to increase of viscosity of Ink in the 
unused or rarely used recording head or heads 20 
and/or adhesion of dust to the discharge openings 
of the head, in order to remove such viscous ink and 
the like from the recording heads, various head 
restoring mechanisms have been used. For 
example, such head restoring mechanism conn- 25 
prised means for discharging the viscous ink from 
the related discharge opening of the recording head 
by pressurizing the ink in the head or means for 
removing the viscous ink from the related discharge 
opening by sucking the Ink through the medium of a 30 
cap for covering the discharge openings to protect 
them. The exhaust ink including the removed 
viscous ink was reserved in a predetermined 
exhaust ink tank. 

Fig. 1 shows an example of the conventional ink 35 
jet recording apparatus having such head restiring 
. mechanism, as a perspective view. 

In Fig. 1, a waste or exhaust Ink tank 1 formed 
integrally with ink cartridges 2 for containing colored 
ink such as cyan ink, magenta ink, yellow ink and 40 
black ink, respectively is mounted in a carriage 3. A 
recording head 5 and a printed circuit board 6 are 
also mounted on the carriage 3. 

The carriage 3 can be shifted along two slide 
shafts 8 by a driving force transmitted to the carriage 45 
through a driving belt 9. As the carriage 3 is shifted, 
the recording head 5 records or prints Images on a 
recording sheet as a recording medium fed onto a 
platen 7 by discharging ink on a surface of the 
recording sheet. During the recording operation, the 50 
carriage 3 is shifted appropriately or at a predeter- 
mined timed relation up to a position where the 
recording head 5 faces to a cap 11 . In this position, a 
head restoring (discharge restoring) operation is 
performed by means of a discharge restoring 55 
apparatus 10. 

In the discharge restoring operation, the whole 
discharge restoring apparatus 12 and a waste ink 
pipe 12 are protruded Into a path of the recording 
head 5 so that the recording head 5 is capped or 60 
covered by the cap 11 (i.e., the discharge openings 
of the head is covered) and the waste ink pipe 12 is 
connected to a predetermined portion of the waste 



Ink tank 1 . Then, the ink is sucked from the recording 
head 5 by a pump (described below) arranged in the 
discharge restoring apparatus 10 and Is collected in 
the waste ink tank 1 through the waste ink pipe 12. 

Fig. 2 shows details of the discharge restoring 
system. The four recording heads 5 corresponding 
to cyan ink, magenta Ink. yellow ink and black ink, 
respectively are capped or covered by the four 
corresponding caps 11. The waste ink sucked from 
the four recording heads 6 by means of a suction 
pump 101 is combined as a single stream and is sent 
to the waste ink tank 1 through the waste ink pipe 12. 

In this connection, when the waste ink tank is filled 
with a predetenmined amount of ink. such waste ink 
tank must be replaced by a new empty one; 
otherwise, if the waste ink is continued to be sent to 
the filled waste ink tank, the ink will overflow out of 
the ink tank, thereby smearing or contaminating the 
electric systems such as the printed circuit board 
and the like to damage them. 

For this reason, various techniques for detecting a 
predetermined amount of ink collected in the waste 
Ink tank have been proposed. 

As an example of such detecting technique having 
the simplest construction, the waste Ink tank was 
made of transparent material. In this case, the 
amount of the waste ink collected in the Ink tank 
could be visually checked, thus preventing the 
overflow of the ink by appropriately replacing the 
waste ink tank by a new one. 

Another technique was to indicate the predeter- 
mined amount of Ink by detecting the weight of the 
whole waste ink tank including the waste Ink therein. 
For example, a pair of scales (seesaw type) on one 
of which the waste ink tank mounted was used, in 
this case, when the amount of Ink in the waste Ink 
tank exceeded a predetermined level, the ink tank 
was lowered, which condition was detected electri- 
cally or physically. 

According to the other detecting technique, an ink 
absorbing material which increases its volume by 
absoriDlng the ink therein was disposed in the waste 
ink tank. With this construction, as the waste ink was 
collected in the waste Ink tank, the ink absorbing 
materia) swelled or expanded in the ink tank 
gradually to finally occupy the greater part of the 
volume of the ink tank, which condition was detected 
electrically or optically. 

However, in the above-mentioned visual detection 
(use of the transparent material), while the construc- 
tion Is simple, an operator must always monitor or 
check the amount of ink in the ink tank, and thus, it is 
extremely inconvenient for the operator who engage 
the printing operation. 

Further, in the above-mentioned weighting detec- 
tion (use of the seesaw), large space Is required to 
install such weighting detection system, which is 
contrary to compactness of the ink jet recording 
apparatus. Further, sensors for detecting the weight 
of the whole waste ink tank Is expensive, making the 
whole ink jet recording apparatus expensive. 
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Further, in the above-mentioned use of the ink 
absorbing material, such inl< absorbing material is 
relatively expensive, and since the ink absorbing 
material does not necessarily expand unifonnly, 
incorrect detection will occur. 

SUMMARY OF INVENTION 

An object of the present invention is to provide an 
ink tank and an ink jet recording apparatus which 
can eliminate the above-mentioned drawbacks and 
which are compact and inexpensive and which 
include means for property detecting an amount of 
ink. 

Another object of the present invention Is to 
provide an ink tank and an ink jet recording 
apparatus comprising an ink tank for storing Ink, an 
ink absorbing member arranged in the ink tank, a 
volume expanding member having high coefficient of 
volume expansion and arranged at a predetermined 
position in the ink tank and capable of absorbing ink 
from the ink absorbing member, and means for 
detecting change in volume of the volume expanding 
member. 

A further object of the present invention is to 
provide an ink tank and an ink jet recording 
apparatus which can very easily detect the fact that a 
predetermined amount of ink Is reached, by detect- 
ing change In volume of the volume expanding 
member. 

The other object of the present Invention Is to 
provide a waste ink tank and an Ink jet recording 
apparatus which can collect or accommodate waste 
Ink by an amount substantially the same as maxi- 
mum amount accepted by the waste ink tank with a 
compact design, by utilizing the ink tank as the 
waste Irik tank, and can be properly detect the 
amount of Ink. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of an example of a 
conventional ink jet recording apparatus; 

Fig. 2 is a sectional view showing the details 
of Fig. 1; 

Rg. 3 is a schematic side sectional view of an 
Ink jet recording apparatus according to a 
preferred embodiment of the present Invention; 

Fig. 4 is a schematic perspective view 
showing details of a waste ink tank and a 
detecting mechanism for detecting an amount 
of ink associated with the ink tank shown in 
Flg.3; 

Rg. 5 is a schematic perspective view 
showing detail of a waste ink tank shown in 
Fig. 3; 

Figs. 6A-6C are schematic conceptual views 
showing a photo-interrupter; 

Fig. 7 is a schematic perspective view of a 
detecting mechanism for detecting an amount 
of Ink according to another embodiment of the 
present invention; 

Fig. 8 is a schematic exploded perspective 
view showing an ink tank according to another 
embodiment of the present Invention; 

Figs. 9A and 9B are schematic exploded 



perspective view showing an ink tank according 
to the other embodiment of the present Inven- 
tion; and 

Rgs. 10A, 10B, 100 and 10D are schematic 
5 perspective views showing the state of penetra- 

tion of Ink in the waste ink tank shown in 
Figs. 9A and 9B. 

DETAILED DESCRIPTION OF THE PREFERRED 

10 EMBODIMENTS 

The present invention will now be explained in 
connection with the accompanying drawings. 

it should be noted that the present invention Is not 
limited to embodiments described hereinbelow, but 

15 can be embodied as any forms so long as to achieve 
the above-mentioned objects. 

Further, the present invention is preferably 
adapted to an ink tank, particularly a waste ink tank 
for storing waste or exhaust ink. 

20 First of all, the present Invention will be explained 
with reference to a first embodiment thereof. 

Fig. 3 shows a side sectional view of an ink jet 
recording apparatus according to the first embodi- 
ment of the present invention. The ink jet recording 

25 apparatus shown in Fig. 3 has a similar construction 
to that shown in Fig. 1, and thus, the similar 
constructural elements will be designated by the 
same reference numerals, and the detailed explana- 
tion thereof Is omitted. 

59 The ink jet recording apparatus shown In Fig. 3 
mainly differs from that shown in Fig. 1 (conventional 
apparatus) In the construction of the waste Ink tank 
1. The waste ink tank shown In Fig. 3 (present 
invention) Is not mounted on the carriage 3, but is 

35 positioned on the bottom of the ink jet recording 
apparatus so that the load on the driving means for 
driving the carriage 3 can be reduced. 

Rg. 4 shows a schematic perspective view of the 
details of the detecting mechanism for detecting an 

40 amount of ink associated with the waste ink tank 
shown in Fig. 3. 

In Fig. 3 or Fig. 4. a sensor attaching plate 46 (for 
holding a sensor) is fixed to a body of the ink jet 
recording apparatus and has means (not shown) for 

45 removably mounting the waste ink tank 1 thereon. 
The sensor attaching plate 48 Includes a hole 41 
communicating with an intake opening 22 of the 
waste ink tank 1, a shaft supporting member 42 for 
rotatably supporting a hinge pin 39 around which a 

50 sensor ami 31 and a photo-arm 32 are rotated, an 
opening 43 through which the sensor arm 31 can be 
rocked, and an opening 44 through which the 
photo-arm 32 can be rocked. Further, a photo-inter- 
rupter 33 attached to the sensor attaching plate 46 

55 can engage with the photo-arm 32. A signal from the 
photo-interrupter 33 is sent to a predetermined 
circuit (for example, a control circuit) in the printed 
circuit board 6A provided on the body of the 
apparatus through a lead wire 21. 

60 Rg. 5 shows a schematic perspective view of the 
details of the waste ink tank 1 of the present 
invention shown in Fig, 3 or Fig. 4. The waste ink 
tank 1 has the afore-mentloned ink intake opening 
22 and a detecting window 27 formed therein, and 

65 further includes a ratch pawl by which the ink tank 
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Is mounted on the sensor attaching plate 46, 
Further, on an inner surface of the waste ink tank 1 , a 
pair of positioning walls 1B are provided around the 
detecting window 27. for regulating position and 
hight of a volume expanding member 34 which will 
be explained. 

A flexible bag 15 positioned in the waste ink tank 1 
encloses an ink absorbing member 16 and the 
above-mentioned volume expanding member 34 
attached to a predetermined position of an upper 
portion of the ink absorbing member 16. Further, a 
hole complementary to the ink Intake opening 22 is 
formed In the bag 15. The volume expanding 
member 34 may be comprised of powdered resin 
having high water-absorbing capacity enveloped by 
a semipermeable membrane such as a Japanese 
paper and have ability of expanding its volume by a 
few times to few handred times, for example. The 
volume expanding member 34 is attached, by means 
of a duplicated adhesive tape and the like, to the 
upper surface of the ink absorbing member 16 in the 
flexible bag 15 at a position con-esponding to the 
position of the detecting window 27. With this 
arrangement, when the waste ink is continued to be 
introduced into the waste ink tank to exceed the 
preferable ink-absorbing capacity of the ink absorb- 
ing member 16, the waste ink is spreaded or 
smudged onto the upper surface of the ink absorb- 
ing member 16 and then is absorbed to the volume 
expanding member 34. Consequently, the volume 
expanding member 34 swells or expands due to 
absorption of the waste ink to finally lift the sensor 
arm 31. 

Next, the Ink detecting operation In the waste ink 
tank by using the above ink detecting mechanism 
will be explained with reference to Rgs. 6A-6C. 

When the waste ink tank 1 is not mounted on the 
ink jet recording apparatus, as shown in Fig. 6A, the 
sensor arm 31 Is lowered, and accordingly, the 
photo-arm 32 is also lowered to offset or disengage 
from the photo-intenrupter 33. In this condition, the 
photo-Interrupter does not general a signal (OFF- 
signal). V/hen the waste ink tank 1 1s mounted on the 
apparatus, the sensor arm 31 is rocked upwardly to a 
horizontal position by abutting against the flexible 
bag through the detecting window 27. Conse- 
quently, as shown in Fig. 6B, the photo-arm 32 is 
also brought to a horizontal position to engage with 
the photo-inten-upter 33. thus energizing the latter to 
produce a signal (ON-signal). Next, when the waste 
ink tank 1 is filled with the waste ink, as mentioned 
above, the volume expanding member 34 expands 
upwardly to further lift the sensor arm 31 through the 
flexible bag 15. Consequently, as shown (n Fig, 6C, 
the photo-arm 32 Is also further rotated upwardly to 
disengage from the photo-interrupter 33, thus 
disenergizing the latter, in this case, the photo-Inter- 
rupter does not generate a signal (OFF-signal). 
Indications on the basis of such ON-signal and 
OFF-signal are displayed on a control panel and the 
like. 

As apparent from the above explanation, the 
OFF-signal from the photo-interrupter 33 Indicates 
the fact that the waste ink tank 1 is not mounted on 
the ink jet recording apparatus or that the waste ink 



tank 1 has been filled with the waste Ink. In any case, 
an operator must mount or dismount the waste Ink 
tank 1 with respect to the apparatus. 
As an example of another detecting mechanism 
5 for detecting an amount of ink, a detecting mechan- 
ism having two microswitches In place of the 
photo-interrupter will be explained with reference to 
Fig. 7. 

When the waste ink tank 1 is not mounted on the 

10 ink jet recording apparatus, a microswitch 52A is in 
an OFF condition; whereas, a microswitch 52B is 
depressed by the weight of the sensor arm 31 and a 
rockable ami 51 to maintain an ON condition. When 
the waste Ink tank 1 is mounted on the apparatus, 

15 the microswitch 52 will be In the ON condition due to 
rotation of an arm 53. When both of the microswit- 
ches 52A and 528 are in the ON condition, the waste 
tank permits the introduction of the waste ink 
therein. In this case, the ink jet recording apparatus 

20 can be used as a printer. When the volume 
expanding member 34 expands due to absorption of 
the waste ink to rotate the sensor arm 31 upwardly, 
the microswitch 528 is released from the rockable 
arm 51 (which is rotated upwardly together with the 

55 sensor arm 31 ) and will be in the OFF condition. The 
microswitches 52A and 528 are electrically con- 
nected so that, when either or both of the microswit- 
ches are in the OFF condition, the discharge 
restoring operation is stopped and the abnormity of 

30 the waste ink tank (missing of the tank or presence 
of the completely filled tank) is displayed on the 
control panel to indicate the fact that the operator 
must mount on the apparatus or replate the filled ink 
tank by a new empty one. 

35 Next, a waste Ink tank according to a second 
embodiment of the present invention will now be 
explained with reference to Fig. 8. 

in this embodiment shown in Fig. 8. a fixing plate 
40 forms a part of the waste ink tank 1 and is in the 

40 form of a flat plate. The fixing plate 40 has a detecting 
window 27 and a waste ink Intake opening 22 formed 
therein. A bag-shaped sheet material Is adhered or 
fixed a circumference or a portion of the fixing plate 
40 to constitute a flexible bag 15. Accordingly, the 

45 waste ink tank 1 is constituted by the fixing plate 40 
and the flexible bag 15 covering the detecting 
window 27. In the waste ink tank, an ink absorbing 
member 16 having a volume substantially corre- 
sponding to that of the ink tank and a volume 

SO expanding member 34 attached to an upper surface 
of the ink absorbing member 16 In a confronting 
relation to the detecting window 27 are disposed. 
The fixing plate 40 further Includes two fixing hooks 
41. 

55 A waste ink tray 45 are removably attached to the 
waste ink tank 1. The tray 45 has a handle portion 25 
used in the mounting or dismounting operation of 
the ink tank with respect to the ink jet recording 
apparatus, and a attachment portion 44 having hook 

60 receiving holes 42. When the waste ink tank 1 is 
attached to the waste ink tray 45 by engaging the 
hooks 41 with the corresponding hook holes 42, 
since the attachment portion 44 of the tray are 
slightly Inclined upwardly as shown, the fixing plate 

65 40 attached to the attachment portion 44 of the tray 
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urges the flexible bag 15 downwardly by a resilient 
force caused by the attachment portion 44, thereby 
determining the position and level of the volume 
expanding member 34 in the tank through the 
flexible bag 15. 

The waste Ink tank 1 and the waste Ink tray 45 are 
removed from the ink jet recording apparatus, and 
thereafter, only the Ink tank may be replaced; 
accordingly, during the mounting or dismounting 
operation of the Ink tank, the contamination of the 
elements of the apparatus due to the waste Ink is 
prevented effectively. 

Of course, although not shown, a detecting 
mechanism for detecting an amount of Ink (such as 
the sensor arm) is provided in the ink tank of Fig. 8. 

Further, in the two embodiments mentioned 
above, since the ink detecting mechanism also acts 
as means for detecting the presence of the waste ink 
tank In the ink jet recording apparatus, the construc- 
tion of the apparatus itself can be simplified. In 
addition, the operator can easily check the condition 
of the waste Ink tank by means of the detecting 
mechanism, which facilitates the manipulation of the 
apparatus. 

Incidentally, it should be noted that the detecting 
mechanism Is not limited to the optical photo-inter- 
rupter, but may be constituted by the mechanical 
means wherein the microswitches are controlled by 
the movement of the sensor arm, as described 
above. 

Lastly, a waste Ink tank according to a third 
embodiment of the present invention will be ex- 
plained with reference to Figs. 9A and 9B. 

As shown in Fig. 9A, a waste ink tank 100 is 
constituted by a flexible transparent sheet 115 
enclosing an ink absorbing member 116 therein. The 
sheet 115 has a hole fonmlng an ink intake opening 
122, and a con^spondlng through hole 140 is fonned 
In the ink absorbing member 116, By providing such 
through hole 140. penetration of ink (described later) 
can be generated to effectively collect the waste Ink. 

In this embodiment, preferably, the Ink absorbing 
member has high ink holding capacity and does not 
swell or expand so much; for example, in the 
embodiment, a laminated sheet "HATOSHEET 
(registered trademark) sold by Honshu SeishI K.K. in 
Japan was used as the ink absorbing member which 
has a width a of 60 - 100 mm, a length b of 100 - 150 
mm and a thickness of 8- 15 mm. 

A volunrie expanding member 134 is an-anged 
between the ink absorbing member 116 and the 
sheet 115. opposed to the Ink Intake opening 122 
wKh respect to a center X of the waste ink tank. The 
volume expanding member 134 has its center 
designated by 0'. 

The volume expanding member 134 is preferably 
made of water-absorbing polymer, and In particular, 
is made of material which can swell until the weight 
thereof (when absorbes the ink) increases up to a 
value more than the original weight by 8 - 600 times. 
In this embodiment, a material "SUMIKAGEL" (regis- 
tered trademart<) sold by Sumitomo Kagaku Kogyo 
K.K. in Japan was used as the volume expanding 
member. 

The waste ink tank is inserted into a tray 145 



shown in Fig. 98 from a direction indicated by an 
anrow and is mounted together with the tray onto the 
ink jet recording apparatus as mentioned above. 
Figs. 10A - 10D show the state of the penetration 
5 of ink Into the waste ink tank progressing or growing 
with time. 

As shown in Fig. 10A, the waste ink dropped to 
the bottom of the ink tank through the ink Intake 
opening 122 spreads along the lowermost layer of 
10 the Ink absorbing member 116 and also penetrates 
Into the Ink absortJing member around the intake 
opening 122. Thereafter, the penetration of the Ink 
grows or progresses gradually as shown from 
Fig. 10B to Fig. 10D. 
15 As mentioned above, In order to use the ink 
absorbing member 116 effectively, it is desirable to 
absorb the ink by the volume expanding member 134 
after the ink has been absorbed by the ink absori3ing 
member 116 substantially up to its maximum 
20 ink-absorbing capacity. 

To this end, a distance between the center 0 of the 
intake opening 122 and the center 0' of the volume 
expanding member 134, i.e., a distance d (Fig. 9A) is 
so selected to be larger than b/2 and the centers 0. 
25 0* are opposed to each other with respect to the 
center X of the waste ink tank. 

Further, the volume expanding member 134 is 
arranged so that the peripheral edge of the volume 
expanding member Is not contacted with edges m of 
30 the sheet 115 enclosing the ink absorbing member 
(for example, g > 0, refer to Fig. 9A). 

Particularly, in this embodiment, when the ele- 
ments of the ink tank are arranged according to a 
range e/b ^1/6 and (g+f)/b ^ 1/7, a desirable 
35 result was obtained. In this case, the detecting 
mechanism is activated when the ink absorbing 
member absorbs the amount of ink of 500/o - 90o/o 
(volume ratio) of the maximum ink absorbing 
capacity thereof, because. In the above range, the 
40 leakage of the ink is prevented since the ink 
absorbing member is effectively used to maintain the 
ink holding capacity thereof in that range. The above 
value (50% - 900/o) can be selected by appropriately 
determining the above dimensions (a, b, c, .,.). 
45 As mentioned above, according to the present 
invention, the ink absorbing member has high 
ink-absorbing capacity, and, preferably has ex- 
tremely low coefficient of volumetric expansion; 
whereas, the volume expanding member preferably 
50 swells by a few times to a few hundred times, as 
described above. 

In this way. a water-absortDing polymer such as 
urethane foam and the like can be as the above- 
mentioned volume expanding member. 
55 As apparent from the foregoing explanation, 
according to the present invention, It Is possible to 
detect a predetermined amount of ink in the waste 
Ink tank by detecting the change in volume of the 
volume expanding member. Consequently, the pres- 
et? ent invention provides an ink jet recording apparatus 
which is relatively cheap and can absorb the ink 
effectively and has a detecting mechanism for 
property detecting the amount of ink. 

65 
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Claims 

6 

1. A container for containing liquid, compris- 
ing: 

a liquid passing opening provided in said 
container, for communicating an interior and an 10 
exterior of said container; 
a liquid absorbing member disposed in said 
container; and 

a volume expanding member arranged in con- 
tact with said liquid absorbing member at a 15 
predetermined position of said liquid absorbing 
member, said volume expanding member ex- 
panding due to absorption of tlie liquid and 
having a coefficient of volumetric expansion 
higher than that of said liquid absorbing 20 
member. 

2. A waste ink tank for containing waste ink In 
an Inkjet recording apparatus, comprising; 

an opening provided in said waste ink tank, for 
introducing said waste ink into said waste Ink 25 
tank; 

an ink absorbing member disposed in said 
waste ink tank; and 

a volume expanding member arranged in con- 
tact with said ink absorbing member at a 30 
predetermined position of said ink absorbing 
member, said volume expanding member ex- 
panding due to absorption of ink and having a 
coefficient of volumetric expansion higher than 
that of said ink absorbing member. 35 

3. An ink jet recording apparatus comprising: 
at least one recording head having a discharge 
opening for discharging ink; 

a supply system for supplying the Ink to said 
recording head; 40 
a waste Ink tank for containing waste ink from 
said recording head and/or said supply system, 
comprising an opening provided in said waste 
ink tank, for Introducing the waste ink Into said 
waste ink tank, an ink absorbing member 45 
disposed in said waste Ink tank, and a volume 
expanding member arranged in contact with 
said ink absorbing member at a predetermined 
position thereof, said volume expanding mem- 
ber expanding due to absorption of the ink and 50 
having a coefficient of volumetric expansion 
higher than that of said ink absorbing member; 
and 

a detecting means provided in association with 
said volume expanding member, for detecting 55 
displacement or change in volume of sedd 
volume expanding member. 

4. A container according to claim 1. or a tank 
according to claim 2, further including a detect- 
ing means for detecting displacement or 60 
change in volume of said volume expanding 
member, an^nged In association with said 
volume expanding member. 

5. A container or tank according to claim 4 or 

an apparatus according to claim 3, wherein said 65 



detecting means includes a photo-sensor for 
detecting said displacement optically. 

6. A container or tank according to claim 4 or 
an apparatus according to claim 3, wherein said 
detecting means includes a switch for detecting 
said displacement mechanically. 

7. A container, tank or apparatus according 
to any preceding claim, wherein said container 
Is constituted by a flexible film, and said volume 
expanding member is arranged between said 
liquid absorbing member and said film. 

8. A container, tank or apparatus according 
to any preceding claim, wherein said opening 
and said volume expanding member are ar- 
ranged on both sides of a cross-section of the 
liquid absorbing member passing through a 
center thereof. 

9. A container, tank or apparatus according 
to any preceding claim, wherein said liquid 
absorbing member comprises a laminated 
sheet. 

10. A container, tank or apparatus according 
to any preceding claim, wherein said volume 
expanding member includes a material which 
can have a weight more than that of an original 
weight thereof by at least eight times due to 
absorption of the liquid. 

11. A container, tank or apparatus according 
to any preceding claim, wherein said volume 
expanding member includes a liquid-absorbing 
polymer. 

12. An ink tank according to claim 2 or an Ink 
Jet recording apparatus according to claim 3, 
wherein said Ink absorbing member has a 
substantially rectangular form having a length of 
b, and said volume expanding member is 
arranged to meet a relation d > 1/2 . b, when a 
component of distance between a center of 
said opening and a center of said volume 
expanding member which Is parallel to said 
length isd. 

13. An ink tank according to claim 2 or an ink 
jet recording apparatus according to claim 3. 
wherein said Ink absorbing member Is arranged 
away from ends of said Ink tank. 

An Ink tank according to claim 2 or an ink jet 
recording apparatus according to claim 3, 
wherein, when a distance between the center of 
said volume expanding member and the near- 
est end of the ink tank is y (= g+f) in a 
direction of said length, said waste ink tank is 
constituted to meet a relation 7 y ^ b. 

15. An ink tank according to claim 2 or an Ink 
jet recording apparatus according to claim 3, 
wherein, when a distance between the center of 
said opening and the nearest end of the ink tank 
is e in a direction of said length, said waste ink 
tank is constituted to meet a relation 6 e ^ b. 

16. An ink jet recording apparatus according 
to claim 3, wherein said detecting means Is 
activated when said Ink absorbing member 
absorbs the ink more than 50P/o, by volume, of a 
maximum ink-absorbing capacity thereof. 

17. An ink jet recording apparatus according 
to claim 3 or 17. wherein said waste ink tank can 
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be mounted at the bottom of the ink jet 
recording apparatus. 

18. An ink Jet recording apparatus according 
to claim 3. 16 or 17, wherein said waste ink is ink 
exhausted from a discharge restoring means 5 
provided in the ink jet recording apparatus. 

19. An Ink jet recording apparatus according 
to claim 3, 16, 17 or 18, wherein said discharge 
restoring means is deactivated when a signal 
indicates the fact that the ink has reached io 
predetermined amount. 

20. A liquid receiving container having means 
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for detecting the presence of liquid therein 
characterised in that the liquid detector Is a 
member that undergoes a change in its dimen- 
sions on contact with the liquid. 

21. A liquid receiving container according to 
claim 20, characterised in that the member 
expands on contact with the liquid. 

22. A liquid receiving container according to 
claim 20 or 21 , characterised in that the member 
is arranged to change In volume to signify that 
the container Is close to being full. 



7 



EP 0323 262 A2 




EP 0 323262 A2 



FIG. 2 




FIG. 3 



EP 0323262 A2 




FIG. 5 




EP 0323262 A2 



32 



FIG. 6A 




33 



32 



FIG. 6B 



-33 



32 



FIG 6 C 




rh-33 



EP 0323 262 A2 



7fF. 9 A 




EP 0323262 A2 



FIG. 10 A 



116 



FIG. 10B 



134 

116 



FIG 10C 



FIG WD 



EuropSisches Patentamt 
European Patent Office 
Office europeen des brevets 



0 Publication number: 



0 323 262 

A3 



® EUROPEAN PATENT APPLICATION 

0 Application number: 883124ia2 ® Int. Cl.S; B41J 3/04 



@ Date of filing: 29.12.88 



® Priority: 29.12.87 JP 33S362/87 


30-2, Shimonnaruko 3-chome 


26.12.88 JP 326068/88 


• Ota-ku Tokyo 146(JP) 


® Date of publication of application: 


@ Inventor Fukazawa, Heldo 


05.07.89 Bulletin 89/27 


No. 101 Sakaehaitsu 295-3, Kamigo-cho 




Sakae-ku 


@ Designated Contracting States: 


Yokohama-Shi Kanagawa-ken(JP) 


AT BE OH DE ES FR GB GR IT LI LU NL SE 




(§) Date of deferred publication of the search report: 


0 Representative: Beresford, Keith Denis Lewis 


16.05.90 Bulletin 90/20 


et al 




BERESFORD & Co. 2-5 Warwick Court High 




Holborn 


® Applicant: CANON KABUSHIKI KAISHA 


London WC1R 5DJ(GB) 



0 Ink tank and ink Jet recording apparatus having the ink tank. 



@ A waste ink tank (1) for containing waste ink in 
an ink jet recording apparatus connprising an open- 
ing (22) provided in the waste ink tank (1), for 
Introducing the waste Ink into the ink tank (1). an ink 
absorbing nnember (16) disposed in the waste ink 
tank (1), and a volume expanding member (34) ar- 

FIG. U 



12 




ranged in contact with a predetermined position of 
the ink absort)ing member (16), the volume expand- 
ing member (34) expanding due to absorption of ink 
and having a coefficient of volumetric expansion 
higher than that of the ink absorbing member (16). 



FIG, 5 




Xerox Copy Centre 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application NumlMr 

EP 88 31 2418 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Otatioii of docameBt with indicatioii, where appropriate, 
of rdevaut pageaget 



Retevant 
to dabn 



CLASSmCATION OF THE 
APPUCATION ant. €1.4) 



Y 

X 

Y 
Y 



A 
A 



US-A-4 604 633 (Y. KIMURA et al.) 
* column 10, line 51 - column 11, line 
2; figure 10 * 



DE-A-3 708 865 (CANON) 

* column 10, line 43 - column 12, line 

2; figures 3,4 * 

PATENT ABSTRACTS OF JAPAN 
vol. 9, no. 235 (M-415)(1958), 21 
September 1985; & JP - A - 60 90 767 
(RICOH K.K.) 21.05.1985 

idem 



PATENT ABSTRACTS OF JAPAN 
vol. 10, no. 33 (M-452)(2090), 8 
February 1986; & JP - A - 60 189 455 
(CANON K.K.) 26.09.1985 

idem 



PATENT ABSTRACTS OF JAPAN 

vol. 9, no. 315 (M-438)(2039), 12 

December 1985; & JP - A - 60 151 055 

(KONISHIROKU SHASHIN KOGYO K.K.) 

08.08.1985 



Hie present search report has been drawn up for aD dainis 



1-4,20- 
22 



1-4,20- 
22 

5,17,19 
5,17.19 



1-4,20- 
22 



B 41 J 3/04 



TECHNICAL FOXDS 
SEARCHED (InL a.4) 



1-4,20- 
22 

1-4,12, 

16,19- 

22 



B 41 J 3/04 



Place of 

BERLIN 



Date of completion of the mrch 

12-01-1990 



DUCREAU F B 



CATEGORY OF aXED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particuUrly relevant if combined with anotfaer 

document of the same category 
A : tecbnological backgronnd 
O : non-written disclosure 
P : intermediate document 



T : theoiy or principle underiying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : docomem dtra in the application 
L : document dted for other reasons 

& X member of the same patent {aroily, corresponding 



£uropean Patoit 
Office 



EUROPEAN SEARCH REPORT 



Page 2 

Application Number 

EP 88 31 2418 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document witb indication, where appropriate, 

of relevant passages 



Relevant 
to claim 



CLASSmCATION OF TOE 
APPUCATIONOnt. CI.4) 



PATENT ABSTRACTS OF JAPAN 
vol. 9, no. 172 (M-397)(1895), 17 July 
1985; & JP - A - 60 044 352 (CANON 
K.K.) 09.03.1985 



1-4,7,9 
,12,19- 
22 



TECHNICAL FIELDS 
SEARCHED Got a.4) 



The present search report has been draim op for an claims 



FImk of sfisrcb 

BERLIN 



Date of oomptetion of tlie 

12-01-1990 



DUCREAU F B 



CATEGORY OF CITED DOCUMENTS 

X : particniariy relevant if taken alone 

Y : panicularty relevant If combined iritb another 

docamcnt of the same categoty 
A : tecfa nolog ical bad^nnd 
O : noD-written disdosnre 
P : iotcnnedlate document 



T : tlieory or pn'ociple noderlying the invention 
E : earlier patent document, bm published on, or 

aha the filing date 
D : document dted in the appllcatioD 
L : docnment dted for athet reasons 

& : member of the same patent family, corresponding 
document 



THIS PAGE BLANK <usto 



